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atric heart disease aged 0.3-40 years who underwent MDE and steady state free preces-
sion cine MRI between 3/02 and 5/03. Using a 17-segment model for the LV and a 10-
segment model for the RV, the presence and transmural extent (subendocardial or trans-
mural) of hyperenhancement and the presence of RWA were assessed.
Results: MDE imaging was performed on 582 wall segments of 30 patients. Hyperen-
hancement was detected in 34 segments of 12 patients (subendocardial in 16 and trans-
mural in 18 segments). The graph shows the relationship between transmural extent of
hyperenhancement and the presence of RWA.
Conclusion: MRI evaluation of myocardial viability in patients with CHD allows differenti-
ation between transmural and subendocardial scar tissue. This initial experience should
be validated by additional prospective studies.
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10:30 a.m.
886-1 Interatrial Obstruction Syndrome in the Postoperative 
Fontan Patient
Beth D. Kaufman, Welton M. Gersony, William E. Hellenbrand, Jan M. Quaegebeur, 
Thomas J. Starc, Columbia University, College of Physicians & Surgeons, New York, NY
Background: Unobstructed pulmonary venous blood flow is essential for a successful
Fontan operation; full removal of the atrial septum is mandatory. Interatrial obstruction
(IAO) after Fontan operations due to narrowings between the intraatrial baffle and inferior
atrial septum developed in a group of pts. Risk factors for restrictive atrial communica-
tions in pts post Fontan have not been well described.
Methods: History, operative and cath reports of Fontan pts who required surgical relief of
IAO between 1990-2002 were reviewed. Pts with IAO (n=8) were compared to a control
group of pts who underwent Fontan operations during the same era,1995-1998 (n=80),
for diagnoses, pre-Fontan pulmonary venous obstruction, and surgical history.
Results: Surgical resection for IAO was required in 8 pts post Fontan at mean age 5.4
±2.8yrs. Two pts were <1 mo post Fontan and 6 pts had IAO recognized at a median of
15 mos (range 13-31) post-op. Pts presented with exercise intolerance, PLE, or heart fail-
ure. All had lateral tunnel Fontans. On pre Fontan cath, 7/8 pts had no gradient across
the atrial septum. Median age at Fontan was 3.5yrs, similar for IAO and control pts. IAO
post Fontan developed in 6/30 pts with HLHS or mitral atresia vs none in Fontan pts with
other diagnoses (p<.002). Mean interatrial peak pressure gradient at time of IAO post
Fontan was 12.6±4.6mmHg by TEE (n=8), and 11.3±3.6mmHg (n=6) at cardiac cath.
Surgical findings included scar tissue and adhesions between intraatrial baffle and atrial
septum in all 8pts. IAO was associated with ASD devices in 2 pts.
Conclusion: IAO is an important complication in pts post Fontan, occurring in 20% of pts
with HLHS or mitral atresia. Anatomy pre Fontan was the only risk factor identified. The
syndrome did not manifest in pts with other forms of single ventricle. Pre Fontan cath
data did not predict pts at risk for IAO. Etiologies of IAO may include: 1)obstruction result-
ing from the surgical procedure,2) preexisting narrowing with IAO masked by relatively
decreased pulmonary venous blood flow pre Fontan, 3)development of obstructive scar
tissue at atrial septum site. Physicians of post operative Fontan pts should be aware of
the interatrial obstruction syndrome (IAOS).
10:45 a.m.
886-2 Investigations Into Possible Pathophysiological 
Mechanisms of Protein-Losing Enteropathy After 
Fontan Operation
Adam M. Ostrow, Jack Rychik, Children's Hospital of Philadelphia, Philadelphia, PA
Background: Protein-losing enteropathy (PLE) is a rare but often fatal complication of
the Fontan Operation (FO). The mechanism for the development of PLE remains
unknown. Our hypothesis is that physiological abnormalities including hormonal distur-
bances, mesenteric flow abnormalities, and/or inflammation may be inherent in pts after
FO, which may predispose to PLE.
Methods: Pts > 4 yrs of age after FO underwent investigation including: interview, physi-
cal examination, and Doppler evaluation of superior mesenteric artery (SMA) and celiac
artery blood flow patterns. Stool was collected for 24 hrs for alpha-1-antitrypsin clearance
(A1ATc). Blood samples were obtained for: serum total protein, albumin, angiotensin II,
anti-thrombin III, protein S, protein C, brain natriuretic peptide (BNP), high-sensitivity C-
reactive protein (CRP), and tumor necrosis factor alpha (TNFa) levels.
Results: To date, 28 pts at a mean age of 11.2 + 2.3 years have been enrolled for study;
3 pts were identified with PLE via elevated A1ATc (range 34-182 ml/24 hrs; nl <=27 ml/24
hr) and had low serum protein levels. Mean SMA vascular resistance index (Pourcelot)
was elevated for the entire group (0.94+0.06; published nl 0.87+0.01), while mean celiac
artery resistance index was within normal limits (0.76+0.09; published nl < 0.82). Abnor-
malities were noted in anti-thrombin III in 5%, protein C in 39%, and protein S in 4%.
Angiotensin II levels varied widely from 3 - 604 pg/mL, with no relationship to the pres-
ence of PLE or Doppler SMA flow patterns. BNP values varied widely (10-87 pg/mL),
however the highest BNP value was found in a pt with PLE who also had the highest
A1ATc and the highest CRP value (29 mg/L) of the group. TNFa levels ranged from <4 to
23 pg/mL, and were abnormal (>8.2) in 52% of pts. Two of the 3 PLE pts had elevated
TNFa levels.
Conclusions: SMA, but not celiac artery, vascular resistance is abnormally elevated
after FO. Proinflammatory markers are also elevated after FO, which may be a response
to chronic low blood flow, similar to that seen in adult “heart failure.” Our data suggests
areas of focus for further investigation into understanding the mechanisms of late compli-
cations after FO.
11:00 a.m.
886-3 A Novel Strategy Aimed at Limiting Ductal Patency 
Improves Survival in Neonatal Ebstein's Anomaly
Rachel M. Wald, Ian Adatia, Glen S. Van Arsdell, Lisa K. Hornberger, Hospital for Sick 
Children, Toronto, ON, Canada
Background: Neonatal presentation of Ebstein's anomaly has a high mortality. We
hypothesised that early ductal closure in patients with neonatal Ebstein's without, or fol-
lowing relief of, right ventricular outflow obstruction (RVOTO) would improve outcome.
Methods: All neonates with Ebstein’s anomaly from 1995-2003 were identified. All avail-
able data was reviewed.
Results: Of 27 patients identified, prenatal diagnosis (n=8) resulted in early induction of
labor for fetal hydrops in 7. Postnatal presentation (n=19) at a median age of <24 hours
(0-17 days) occurred with cyanosis (n=14), cyanosis and arrhythmia (n=2) or murmur
(n=3). Median oxygen saturation at presentation was 77% (range 60-93%). Celermajer
severity scores* were grades 1 (n=3), 2 (n=12), 3 (n=6) and 4 (n=6), with an overall pre-
dicted mortality of 36%. Prostaglandin (PGE) therapy was used for initial resuscitation in
23 (85%). Following evaluation of all patients with echocardiography and inhaled nitric
oxide (5/27), we attempted classification into functional or anatomical RVOTO. PGE was
continued in those with obstructive lesions until pulmonary valvotomy (n= 5), Blalock-
Taussig (BT) shunt (n=1) or aortic coarctation repair (n= 1). Improvement with discontinu-
ation of PGE and ductus closure occurred in 15 (10 without RVOTO, 4 post RVOTO relief
and 1 post aortic coarctation repair). After discontinuing PGE therapy 6 deteriorated, due
to persistance of large ductus in 4. Urgent ductal ligation was performed in 3/4, 1 other
received compassionate care for perinatal hypoxic ischemic encephalopathy. Subpulmo-
nary obstruction was unmasked in 2/6 patients and PGE was restarted until insertion of
BT shunt at 3 weeks or Glenn shunt at 7 weeks. Mortality was 7% overall and 4% among
those receiving active treatment. Median follow-up of 25 survivors is 34 months (1-87
months) with 4 post Glenn shunt.
Conclusions: The mortality from neonatal Ebstein’s anomaly has been reduced to 4% in
a high-risk patient cohort (with 36% predicted mortality). The recognition of the deleteri-
ous consequences of a patent ductus, in selected patients, may be pertinent to the sub-
stantial reduction in mortality.
*Celermajer index= (RA + atrialized RV)/(RV+LA+LV)
11:15 a.m.
886-4 Follow-Up Results of Patients With Pulmonary Atresia 
and Intact Ventricular Septum Undergoing 
Transcatheter Pulmonary Valvotomy
Jou-kou Wang, Mei-Hwan Wu, Ming-Tai Lin, Hung-Chi Lue, National Taiwan University 
Hospital, Taipei, Taiwan,ROC
Objectives. We investigate the follow-up results of patients with pulmonary atresia and
intact ventricular septum (PAIVS) following transcatheter pulmonary valvotomy.Methods.
Between June 1995 and June 2003, 48 neonates with PAIVS underwent cardiac cathe-
terization in this institution. Thirteen patients in whom decompression of right ventricle
was considered as inappropriate were excluded. Thirty-five patients with tripartite right
ventricle and tricuspid valve Z-value>-3.5 and without significant sinusoid (ranging from –
3.5 to 1, mean -0.5 ± 1.1) underwent attempted transcatheter pulmonary valvot-
omy.Results. Perforation of atretic pulmonary valve was attempted with a radiofrequency
guide wire (PA 120) in 29 and with a guide wire in 6. Of the 35 patients, transcatheter pul-
monary valvotomy was successful in 31 patients: 4 with a guide wire and 27 with a radiof-
requency guide wire, but failed in 4. Two of the 4 failure cases complicated with
pericardial effusion with 1 mortality. Of the 31 patients, the mean right ventricular systolic
pressure decreased from 119 ± 22 to 54 ± 13 mmHg following valvuloplasty. (P< 0.01)
However, 7 required a right ventricular out flow tract (RVOT) patch with or without a shunt
and 2 required a shunt because of persisted cyanosis requiring PGE1 or development of
infundibular stenosis. There were 2 early mortalities. A total of 29 patients who under-
went decompression of right ventricle were available for follow-up. There was one late
mortality due to heart failure. Two patients developed significant infundibular stenosis
requiring a RVOT patch during follow-up. Two underwent balloon valvuloplasty for tricus-
pid valve stenosis. After a median follow-up period of 3.3 years, 28 patients achieved
biventricular circulation. The most recent echo showed a mean pressure gradient of 18 ±
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12 mmHg ( 0 to 42 mmHg). The mean systemic O2 saturation was 95 ± 4 % ( 80 to 98%).
Two await transcatheter closure of interatrial communication.
Conclusions. Transcatheter pulmonary valvotomy can be a definitive treatment in
selected patients with PAIVS. Development of infundibular stenosis may occur in a cer-
tain percentage of patients following pulmonary valvotomy.
11:30 a.m.
886-5 Optimal Timing for Pulmonary Valve Replacement in 
Adults After Tetralogy of Fallot Repair: A Magnetic 
Resonance Imaging Study
Judith Therrien, Yves Provost, Naeem Merchant, William Williams, Jack Colman, Gary 
Webb, Toronto General Hospital, Toronto, ON, Canada
Objectives. To determine the optimal timing of pulmonary valve replacement (PVR) in
adult patients with repaired tetralogy of Fallot (TOF).
Background. Much debate still exists regarding the fate of the right ventricle (RV) and
optimal timing of PVR in adults with repaired TOF. The confusion may relate to the tech-
nique used to measure RV volume as well as to the fact that the RV is a tripartite struc-
ture, each component perhaps responding differently to volume unloading.
Methods. Retrospective study of 17 consecutive adult patients undergoing PVR after
repair of TOF. Measurement of the RV body (inlet + trabecular component), right ventric-
ular outflow tract (RVOT) and global RV (RV body + RVOT) were obtained before and
after PVR, using magnetic resonance imaging (MRI). RV volumes were normalized to
body surface area and RV ejection fraction (RVEF) calculated from RV volumes.
Results. Following PVR, there was a significant decrease in mean global RVEDV
(163±34 cc/m2 to 107±26 cc/m2, p<0.001) and global RVESV (109±27 cc/m2 to 69±22
cc/m2, p<0.001), while mean global RVEF remained unchanged (32±7% to 34±10%,
p=0.12). Changes in global RV volumes corresponded to changes in both RV body and
RVOT volumes. At a mean follow up of 21 months, 53% of patients had normalized their
RV size (108 cc/m2) with a mean RV volume relative reduction of 34%.
Conclusion. PVR leads to normalization of RV volume in adult patients with repaired TOF
when performed before the RV reaches 150% of its normal size. Whether normalizing RV
size in these patients will have an impact on their morbidity and mortality remains to be
seen.
11:45 a.m.
886-6 Patients Maintain Coronary Perfusion and Exercise 
Capacity After Arterial Switch Surgery for Transposition 
of the Great Arteries
Marcus S. Schamberger, Eric S. Ebenroth, Timothy M. Cordes, Roger A. Hurwitz, Riley 
Children's Hospital-Indiana University, Indianapolis, IN
Background: The arterial switch operation has been the treatment of choice for D-trans-
position of the great arteries (DTGV) since the early 1980s. We sought to evaluate mid
term outcomes of the arterial switch operation.
Methods: 20 (15 male) randomly selected patients underwent metabolic treadmil exer-
cise stress testing (EST) and exercise Myoview® myocardial perfusion scanning at least
7 years after arterial switch operation. All patients were asymptomatic. Exercise parame-
ters were compared to 33 (18 male) controls, tested during the same time period, who
underwent EST for history of chest pain and who had no symptoms during the stress
test.
Results: Average age was 11.1 years in the patient group and average time since surgery
was 10.6 years. All patients were asymptomatic during EST. Exercise time was lower in
the DTGV patients (12.6 minutes compared to 14.1 minutes in the control patients; p<
0.01). However, maximal oxygen consumption (VO2Max) was similar in the DTGV
patients and controls (36.2 vs 39.9 cc/kg/min; p=n.s.). Anaerobic threshold (26.0 vs 26.9
cc/kg/min), heart rate (186 vs 189 beats/minute) and pulse oximetry (96.5 vs 96.8 %) at
peak exercise were not significantly different between the groups. Myocardial perfusion
scanning initially demonstrated questionable perfusion defects in 2 of the 20 patients.
Repeat scanning in these two patients was normal, demonstrating no perfusion defects.
This resulted in normal exercise coronary perfusion scans for all patients.
Conclusion: This study evaluated both coronary perfusion reserve and comprehensive
EST data in patients after arterial switch surgery for DTGV at mid tem. Patients demon-
strated normal stress myocardial perfusion at least 7 years after surgery and performed
peak exercise similar to controls. These data show an excellent mid term surgical
oucome of arterial switch surgery, suggesting continued growth, patency and response to
exercise in the coronary arterial circulation.
